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Diatoms are unicellular algae whose cell wall structure is mainly made up of silicon dioxide (SiO2). Frustules were 
extracted from fresh diatom taxa (Gomphonema sp.) by treating with concentrated HNO3 and HCl. The Scanning electron 
microscope (SEM) images revealed that the diatoms have a valve asymmetrical to apical axis and raphe system is well 
developed and are unequal size. From significance of energy dispersive X - ray spectroscopy (EDS) examination it was 
proved that the frustules from diatoms are mainly made up of silicon through amorphous silica (SiO2). 
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Introduction 
Diatoms (Bacillarophyceae) are unicellular algae 
and eukaryotes that live in all aquatic environments. 
Diatoms have more than 200 genera and estimated 
diversity ranges from 100,000 to 200,000 species1,4. 
Diatoms are characterized by the presence of a 
siliceous cell wall called ‘frustules’. The single 
diatom frustule is size ranges between 1 µm and  
5.6 mm5,7. The study the directly baked diatom cells 
by scanning electron microscopy (SEM) explains the 
effect of scorching diatom cells. This paper presents a 
first time approach for morphology and chemical 
composition properties of unique micro to nano porous 
Gomphonema sp. We have characterized the amorphous 
silica frustules of freshwater diatoms by SEM.  
 
Materials and Methods 
The Gomphonema sp studied in this paper was 
sampled in the Yercaud Lake, Salem District, Tamil 
Nadu, South India. The sampling was carried out in 
January 2017. The work was done by using the 
following procedure: all the samples were packed 
appropriately in well-insulated zip-lock polythene cover 
added with formaldehyde (4%) for preservation. 
Concentrated diatom samples were boiled in 50–60 % 
HNO3 and HCl to oxidize the organic materials and then 
the acid was washed off with demonized water by 
settling or centrifugation. Cleaned frustules valves were 
then stored in ethanol to avoid contamination and 
bacterial growth8-28. The following environmental 
conditions were measured during the sampling:  
pH = 7.17, conductivity = 137.87 μS cm−1, and water 
temperature = 23 °C.  
 
Scanning electron microscopy (SEM) 
To analyze the diatom frustules by SEM a cleaning 
procedure was done that removed the external organic 
matrix covering the frustules. The surface 
morphology of diatom was observed using SEM 
image of whole valve of diatom frustules by JEOL 
scanning electron microscope (10 kV). The image 
clearly showed the surface structure of the cell diatom 
wall as pennate and identified as Gomphonema sp.  
To determine the chemical composition, energy 
dispersive X-ray spectroscopy was performed on 
algae after metal adsorption.  
 
Result and discussion 
 
Morphology 
Valves were asymmetrical to apical axis or 
asymmetrical to the transapical axis, or both side. 
Raphe system was well developed. Valves were 
elliptical-clavate with the headpole produced slightly 
and broadly rostrate and footpole rounded. Axial area 
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was straight. A single stigma was present in the 
central area. The raphe was lateral and undulates. 
External proximal raphe ends were dilated slightly. 
Striae were parallel, number 10-21 of 10 µm and were 
strongly straight. An apical pore field was present at 
the footpole. Septa and pseudosepta were present at 
the poles. 
 
Scanning electron microscopy (SEM) 
Figure 1 shows SEM image of whole valve of 
frustules of diatom by hydrochloric acid treatment. 
The image clearly shows the surface structure of the 
cell wall of diatoms as pennate and identified as 
Gomphonema sp. The frustule valve has an ornately 
patterned surface uniformly ordered at the submicron 
and nanoscales. The size of diatoms is in micrometer 
range. The average diameters of pores were about  
200 nm. The SEM instrument used here for X-ray 
analyzed was energy dispersive methods (Fig. 2). The 
SEM-EDS spot analysis has confirmed that the 
frustules by hydrochloric acid treatment were 
composed mainly of silicon in the form of SiO2. The 
characteristic energy peaks were identified in Table 1. 
The elemental composition of diatom is confirmed 
using EDS spectroscopy. The elements which were 
present in the EDS spectrum of diatom were silicon 
and oxygen. This confirmed the complete removal of 
organic contents from diatom by acid digestion. The 
percentage of Si and O was 34.9 % and 65.41 %, 
respectively.  
 
Table 1 — Characteristic of EDS spectroscopy values 
EL AN Series unn.  
[wt.%] 
C norm. 
[wt.%] 
C Atom. 
[at.%] 
O 8 K-series 32.50 65.41 76.85 
Si 14 K-series 17.19 34.59 23.15 
Total: 49.68 100.00 100.00 
 
 
 
Fig. 1 — Scanning Electron Microscopy (SEM) image of frustule 
valve from the diatom genus Gomphonema sp. 
 
 
Fig. 2 — Energy dispersive X-ray spectroscopy of the diatom frustule 
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Conclusion 
SEM and EDS properties of fresh water diatoms 
frustules were studied and correlated with their 
microstructure and chemical composition. The micro 
structural morphology of silica frustules from diatoms 
were clearly shown by SEM. It was confirmed  
that the frustules were composed mostly of oxides 
(65.41 %) silica (34.59 %) as found from EDS 
measurements. In this present study, from the 
significance of energy dispersive X - ray spectroscopy 
(EDS) examination it was proved that the frustules 
from diatoms were mainly made up of silicon through 
amorphous silica (SiO2).  
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